8.2 Graphing f(x) = ax®* + ¢

Learning Target:

* How does the value of c affect the graph of f(x) = ax? + ¢?

Success Criteria:

* I can graph quadratic functions of the form f(x) = ax? +c.
* I cansolve real-life problems involving functions of the form f(x) = ax? +c.

I can graph quadratic functions of the form f(x) = ax? + ¢

Intro Problem #1 How does the value ¢ in the equation ¥ =x’+c¢ affect the graph of the equation
2
y=x7?

Exploration:

1) Make a conjecture about how the graph of the equation )= x% + 2 would be different from the graph of the

equation}’:xz. W\MBUL LLP_ d L)(';‘('\‘j
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2) Test your conjecture by graphing ¥ =X and Y =X + 2 at the same time on a graphing calculator. (Use the

2
standard window by pressing ZOOM, then ZStandard ). Sketch the graph of y=x + 2 on the graph at the right .
) 2
Describe the differences between the graphs of } = X 2 and Y =X + 2,
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3) Make a conjecture about how the graph of the equation ) = X f 3 would be different from the graph of the
equation y=x2. db!ﬂﬂ 3 \)V\\\( )}
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4) Test your conjecture by graph )’ = X" and ¥ = X" — 3 at the same time on a graphing calculator. (Use the

g . 2
standard window by pressing ZOOM, then ZStandard ). Sketch the graphof ¥ = X" — 3 on the graph at the right.

2 2 ,
Describe the differences between the graphsof ¥V =X" and Yy =Xx" + 2. ¥
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8.2 Graphing f(x) = ax®* + ¢

Observations:

When a constant value is added to the x? in the equation y = x2 in other words when (‘._>O in
I :
the equation y = x*+c , the graph of the equation y = x* will shlff L )f’ by __—~_units,
This is called a \I?.f)"(‘. Jm )‘(\J \r i/ 20 ) upward.
N

: : 2 .
When a constant value is subtracted from the X° in the equation ¥ = X", in other words when Lo

in the equation Y = x*+e . The graph of the equation y = x* will shift d')’})'ﬂ by C__ units.
) t
This is called a \J’%rﬂé /8] RS \Obm downward.

Summary
When ¢ >0, the parabola for ¥ = ax’ will be shifTe@Y ¢ units.

When ¢ <0 , the parabola for ¥ =ax” will be shifted DOWN by ¢ units.
ral
Remember: A parabola is the graph of a Qx]j’) (he  Tundhon

1
Example 1: Without graphing, predict the following about the graph of ngz +3,

Will the parabola graph be narrower or will it be wider than the graph of Y = x*2 W \de)(“

Will the parabola graph open upward U or open dpwnwar@ (O\Lo\)
Will the parabola graph be shifted up or down at all? If so, how many units? L)\O oJ V\\B

Now graph the equation V= ——2—x2 +3 using a table of ordered pair solutions.
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8.2 Graphing f(x) = ax* + ¢

What are the coordinates of the vertex? ( ' , d )

Is the vertex the M@ point or the Minimum point of the graph? {/ LT Jrr

Draw a dark dotted line for the axis of symmetry, then give the equation of this line: Y =0
- & §f 1K
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Use the graph to find or estimate the zeros of the equation: X = i+ !~ and X= 1 i

Use the graph to find the Domain and the Range for the equation. (_@{ is) e (' -’}j >

Domain: X é "R Range: :ﬁ é?:

For x<0 ,is the gr‘aph‘@or is it decreasing?

You try: Without graphing, predict the following about the graph of y = 3x2 -4
Will the parabola graph be narrower or will it be wider than the graph of y= x*? ’-JJ AM
Will the parabola graph open@ or open downward N>

Will the parabola graph be shifted up or down at all? If so, how many units? d D) / ~

Graph the equation y = 3x? — 4 using a table of ordered pair solutions.
P
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What are the coordinates of the vertex? ( 0, _%) 1 -
Is the vertex the Maximum point or fh@ point of the graph? ( lowdest pO\/H—)

Draw a dark dotted line for the axis of symmetry, then give the equation of this line: Y — )

Use the graph to find or estimate the zeros of the equation: X = ~ l 8\5and x=1,35
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8.2 Graphing f(x) = ax*+c¢

Use the graph to find the Domain and the Range for the equation.

Domain: X é’\'& Range: g 2 _L{

For x<0,is the graph increasing or is it decreasing3 /

ot Gl o fnrtlo i

For x>0 ,is the graph increasing or is it decreasing?

Example 2: Graphically find the zeros (which are glso the x-intercepts of the graph) for each function.

Hint: Use your calculator. C@“Nwa oM J\/‘ f%}(:/ ’0(‘\ UU\J QU.Q».A:})()

Example: y=4x2—~36 You try: f(x):-—8x2+8
X= 5 X"'b X = X )(:-—"

T can solve real-life problems involving functions of the form f(x) = ax* + c.

Example3: Modeling with Mathematics. The function y = —16x* +36represents the height (in feet)
of an apple x seconds after falling from a tree. Find and interpret the x—and Y — intercepts.
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Closure: What I learned today was.....



